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^(amended) The method of claimiy, wherein the NOx in the exhaust gas is reduced 
. to a level in the range of about 10-200 ppm. 
ft ' S ^(amended)! The method of eUmft. wherein NH 3 andHNCO together are tn the 

/w hf- range of about 0.5-2.0 molar ratio with respect to the NOx in the exhaust gas. 

t, ^(amended) The method of claim wherein the autocatalytic reactions are 
self-sustained in the autothermally heated exhaust gas even when a portion of the heat released is 

recovered by heat transfer surfaces . ^ 

V (amended) The method of claim^l , wherein the heat release is equivalent to a 
uniform adiabatic increase of about 50-500°F in the exhaust gas temperature. 
StA*> 68. (amended) TheWet^d of claim 61 , wherein the exhaust gas is heated within about 

^ l^/b 02-1.5 seconds to a final temperature. ^ 

o ^amended) The method of claim $ , wherein the CO is oxidized below a residual 

concentration of about 2000 ppm. \ 

< • ^(amended) The method of claim & , wherein the CO is oxidized below a residual 

concentration of about 500 ppm. \ 

, ^(amended) The method of claim^l , wherein the residual concentration of NH 3 is 

maintained at a level below about 20 ppm. 

T^fenended) The method of claim^l, wherein the residual CO concentration is 
depleted below about 50 ppm and the residual NH 3 is depleted below about 2 ppm. 

73\ (amended) The metAod of claim 61 , wherein the hydrocarbon(s) are at leastone 

■^illitedfroEtl^^ 

consisting of hydrocarbon mixtur&sjjfch as] natural gas, liquefied petroleum gas, alcohols, 
gasoline, diesel fuel, aviation turbL fuel, [various] oxygenated hydrocarbons, hydrocarbon 
amines, [or any fraction of such miVtures, including purified components such as carbon 
monoxide,] methane, propane, methanol and ethanol, eit her as Ugm dsor^org. 
^-f^gT^^ of claim &f, wherein the hydrocarbon(s) are introduced 

[substantially] throughout a cross-section or around a perimeter of the exhaust gas flowpath using 
one or more nozzles[, including a multiplicity thereof]. 

(amended) The method of claim^l', wherein the hydrocarbon(s) are introduced as 
liquid drops with diameters in the range,of about 20-500 microns. 
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theexhaust asusingW-*^^ 

.] steam, compressed * pressurized exhaust gas, te-» « ^™ 

hydrocarbonC^oranygaseousorvaporousNftcompositions]. 

y WXf. (amende* Themethodotc.aui^.funherco.nprisinsa.es.epsofn.eas.nnga 
Jumper*- - ~ or .ore locations throughout the cross-section of the exhaust gas 
flowpath and continuing the amount of introduced hydrocarbon(s) to maintain the measured 
temperatures) at a level in the range of about 1400- 1S50°F. 

,«* amended. The method of ciaim [24] firmer comprising the step of measurmg a 
final COconcentration at one or more locations throughout the cross-seetion of the exhaust gas 

flowpath rtnwnstr eamfrom the temperaMrej neasMementfe). —-- 

r ' >^aed) ThemetrlpdofciataPSlJS further comprising the step of usmg the 
final CO measurement(s) to veriA a level of CO depletion corresponding to the final 
temperature^) for controlling the introduction of hydrocarbon(s). 

80 (amended) The methorlof claim 61 , further comprising the step of generating NH3, 
HNCO or a combination thereof by Lyization, decomposiUon, or catalytic conversion of at 
^tone red«c«ant(s) Jwbich comply of the materi*)] selected from the group consistmg 
of NH, HNCO, cyanuric acid or a taiomer of cyanuric acid, urea, [decomposiUon products of 
urea, compounds which decompose toWoduce NH 3 as a byproduct,] ammonium salts of orgamc 
acids, and. hydrocarbon amines[, or combinations of the foregoing, whether pure compounds or 
mixtures, as solids, liquid melts, emulsls, slurries or solutions in water, alc ohols , 
hydrocarbons^oMasigenated hydrocarbo^solvenK]J 

(amended)^n^o7^claim [27] % wherein the NH„ HNCO or a combination 

thereof are generated prior to the introduction of hydrocarbon(s). 

, . $ (amended) The method of claim [27] |£ wherein the NH„ HNCO or a combination 
thereof are generated'after the introduction of hydrocarbons). 

7 3 ^ 5 (amend=4) The method of claim [27] <£, wherein the NH 3 , HNCO or a combination 
thereof are generated.concurrently with the hydrocarbon(s). 
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- ^amended) The method of claim [27] ^ further comprising the step of injecting 
reductant(s) directly [to vaporize or decompose in the exhaust gas] into the exhaust gas to 
va porize or decompose th e reductant(s). ^\J/ 

(amended) The method of claim [31] ^wherein the reductant(s) are injected prior 

to the introduction of hydrocarbon(s) . 

t^. (amended) ■ The method of claim [31] jk Wherein the reductant(s) are injected after 

the introduction of hydrocarbon^) 




iTfrSmSd) The method of claim [31] 84, wherein the reductant(s) are injected 
concurrently with the introduced hydrocarbon(s) as mixtures, solutions, emulsions, slurries, or 
Lmized [atomizing] gases [, atLiz^l liquids or combined chemical structures]. 

88. (amended) The methtaoT claim [31] 84, wherein the reductant(s) comprise a 
concentrated aqueous solution consisting of NH 3) urea or combinations thereof in water 

Icontainingd^ 

'~^^ m ^d7 The method of claim [31].8$ Lther comprising the steps of measuring 
baseline NOx levels in the exhaust gas with respect to an operating condition of combustion 
equipment that produces the exhaust gas and controlling the amount of reductant(s) injected to 
maintain a level of NOx reduction or a final NOx level in the exhaust gas throughout the 
operating range of the combustion equipment. ^ 

jD^. (amended) The method of claim [36]„§9, further comprising the step of monitoring 
an operating condition of the combustion equipment to provide a basis for estimating the baseline 
NOx emissions throughout the operating range of the combustion equipment, either continuously 



or [frequently] periodically . 



L „ _^ , , | 5^ „ 

O^l' (amended) The method of claim [37] .^Q, wherein the amount of injected reductant(s) 
is controlled to generate NH 3 and HNCO together at a level in the range of about 0.5-2.0 molar 
ratio with respect to the baseline NOx [depending on a measurement of the operating condition 

for the combrntioneguipinent}; ' " 

92. (amended) The method of claim [3^] 84, further comprising the step of measuring a 
final NOx level at one or more locations throuAu^the cross-section of the exhaust gas flowpath 
downstream from the autothermal heating and ^ng [any] temperature measurements) [used] to 
control the introduction of hydrocarbon(s). 
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(amended) The method of claim [39] k further comprising the step of using the 
final NOx level( S ) to verify the effectiveness of selective NOx reduction corresponding to an 
amount of introduced NH 3 and HNCO or an amount of reductant(s) injected to generate NH 3 , 
V HNCO or a combination thereof . 

(amended) The method of claim [40] ^.further comprising the step of controlling 
the amount of introduced NHa, [and] HNCO or the amount of reductan.W injected to maintain a 

final NOx level in the exhaust gas. , 

1^5. (amended) The method of claimjjl, further comprising [either alternative] the step 
of [preheating or precooling] .djmtw the temperature of the exhaust gas to a temperature in the 
range of about 900-1600°F before the introduction rf^ydrocarbon(s). 



<p?\ (amended) The method of claim [42] ^/wherein the temperature of the exhaust gas 
is [pleated or precooled] adjusted to a temperature in the range of about 1050-1600T so that 
the exhaust gas is heated autothermally in 0.02-1.0 seconds to a final temperature in the range of 
about 1400-1550°F by a heat release equivalent to an adiabatic increase of about 50-350°F 
effective for enhancing the selectivity of autocatalytic NOx reduction. 

tffl. (amended) The method of claim [42] ^wherein the temperature of the exhaust gas 
is [preheated or precooled] adjusted to a temperature in the range of about 1200-1600T so that 
the exhaust gas is heated autothermally in 0.02-0.5 seconds to a final temperature in the range of 
about 1400-1550°F by a heat release equivalent to an adiabatic increase of about 50-200°F 
effective for enhancing the selectivity of autocatalytic NOx reduction. 

98. (amended) The methodW daim 61 , further comprising the step of combusting a 
^/^[supplemental] fuel to preheat the exhaust gas in the temperature range of about 900-1350°F. 

<^\yf (amended) The method of claim [45] ^wherein [a supplemental] the fuel is 
combusted directly in the exhaust gas. ^ 

^V§>Qtf (amended) The method of claim^l, wherein the introduced hydrocarbon(s) are 
mixed substantially uniformly [before the] and the autothermal heating results in an appearance 
of a visible chemiluminescence. ^ ( 

8/ ^l^l . (amended) The method of claim §1 , further comprising the step of recovering heat 
from the autothermally heated exhaust gas using heat transfer surfaces between the exhaust gas 
and the heat recovery fluid. ■ ■ ' 
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' fy^mended) Themethodofclaim>l, [further comprising the step of generating NH 3 
breakthrough from a previous noncatalytic method for selectively reducing NOx, the method 
further comprising the; noncatalytic reduction of NOx at temperatures above 1 600°F prior to the 
autothermal exhaust gas heating and autocatalytic NOx reduction] wherein the exhaust gas is 
grated bv previous noncatalytic metho H far selectively reducing NOx. 

tffyty. (amended) The method of claim §1 ,Vurther comprising the step of catalytically 
reducing a portion of (the] any. remaining NOx [using a solid catalytic surface and additional 
generation of NH 3) HNCO, or combinations thereof] after the autothermal exhaust gas heating 

and autocatary ttc NOx reduction. 

J ^8. (amended) The method of claim [54] l]^7, wherein the exhaust gas is heated 
autothermally to control the temperature for the [subsequent] catalytic NOx reduction [using a 
solid catalytic surface]. 

109. (amended) The method of claim [54] 107, wherein the [first stage of gas-phase] 
autocatalytic NOx reduction lowers the^Efet NOx level prior to the [solid] catalytic [surface] 



NOx reduction. 



L (amended) The method of claim [54] wherein the [first stageof] autothermal 

heating decreases exhaust gas contaminants swells hydrocarbons, soot, CO and- particulate 



matter. 



Please delete claims 102-105 and 1 1 1 without prejudice. " 

REMARKS 

Claims 61-1 10 were in the application was in the application (claims 102-105 and 1 1 1 
have been deleted without prejudice in this amendment). The amendments and deletions herein 
are an effort to make parallel changes to the claims made in parent application, Ser. No. 
08/742,769, as has been discussed with the Examiner. Applicant also has corrected various 
informal matters, such as incorrect dependencies, in this amendment. 

It is submitted that the claims in the present application are allowable over the cited art as 
previously discussed jm the parent application. 

Applicant's attorney wishes to thank the Examiner for the careful review of the claims in 
the parent application and for the courtesies extended during the recent telephone interview 



